Apelin is a crucial factor for hypoxia-induced retinal angiogenesis.
To investigate the role of endogenous apelin in pathological retinal angiogenesis. The progression of ischemic retinal diseases, such as diabetic retinopathy, is closely associated with pathological retinal angiogenesis, mainly induced by vascular endothelial growth factor (VEGF) and erythropoietin. Although antiangiogenic therapies using anti-VEGF drugs are effective in treating retinal neovascularization, they show a transient efficacy and cause general adverse effects. New therapeutic target molecules are needed to resolve these issues. It was recently demonstrated that the apelin/APJ system, a newly deorphanized G protein-coupled receptor system, is involved in physiological retinal vascularization. Retinal angiography and mRNA expression were examined during hypoxia-induced retinal angiogenesis in a mouse model of oxygen-induced retinopathy. Compared with age-matched control mice, retinal apelin expression was dramatically increased during the hypoxic phase in oxygen-induced retinopathy model mice. APJ was colocalized in proliferative cells, which were probably endothelial cells of the ectopic vessels in the vitreous body. Apelin deficiency hardly induced hypoxia-induced retinal angiogenesis despite the upregulation of VEGF and erythropoietin mRNA in oxygen-induced retinopathy model mice. Apelin small and interfering RNA suppressed the proliferation of endothelial cells independent of the VEGF/VEGF receptor 2 signaling pathway. These results suggest that apelin is a prerequisite factor for hypoxia-induced retinal angiogenesis.